2) and C-5 established the linkage of the pentyl group at C-4. In the COSY spectrum, the methine proton at d 3.90 (H-3) was coupled with the oxymethine proton at d 4.85 (H-2) and the downfield transolefinic proton (d 6.96, H-9) of the a,b unsaturated carboxylic acid. H-2 was further coupled with the methyl protons at d 1.40 (H 3 -8). HMBC cross peaks of H-3/C-3a and C-7a established the linkage of the methine group carrying the 1-oxysubstituted ethyl group and trans a,b unsaturated carboxylic acid moiety at C-3a. According to the chemical shifts of both C-2 (d 82.8) and C-7a and the molecular formula, these carbons were joined together with an ether linkage to form a dihydrobenzofuran skeleton. Since there was no other signal in the 1 H-NMR spectrum, the substituent at C-5 must be a hydroxyl group. This hydroxycarbon resonanted at much higher field due to the resonance effect of two oxysubstituents at C-6 and C-7a. Irradiation of H-3 in the NOEDIFF experiment enhanced signal intensity of H-2, indicating their cis relationship. Therefore, botryomaman (1) was determined as a new dihydrobenzofuran derivative, possibly derived from the condensation of the demethylated 2 and 7.
All isolated compounds were tested for antibacterial activitiy against SA and MRSA. Primin (4) exhibited the best activity against SA and MRSA with equal MIC values of 8 mg/ml, while other compounds were inactive with equal MIC values of Ͼ128 mg/ml. However, 4 was much less active than vancomycin which exhibited a MIC value of 1 mg/ml.
Experimental
General Experimental Procedures Melting points were measured on an electrothermal melting point apparatus (Electrothermal 9100). Infrared spectra (IR) were recorded as neat on a Perkin Elmer 783 FTS165 FT-IR spectrometer. Ultraviolet (UV) absorption spectra were measured in methanol solution on a SHIMADZU UV-160A spectrophotometer.
1 H-and 13 C-NMR spectra were recorded on 300 MHz Bruker FTNMR Ultra Shield TM spectrometer in deuterochloroform solution with tetramethylsilane (TMS) as internal standard. Mass spectra were obtained on a MAT 95 XL mass spectrometer (Thermofinnigan). Optical rotations were measured in MeOH solution on a JASCO P-1020 polarimeter. Thin-layer chromatography (TLC) and precoated TLC were performed on silica gel GF 254 (Merck). Column chromatography (CC) was carried out on silica gel (Merck) type 100 (70-230 Mesh ASTM) with a gradient system of CH 2 Cl 2 /MeOH or on Sephadex LH20 with MeOH, unless otherwise stated.
Fungal Material The endophytic fungus B. mamane PSU-M76 was isolated from the leaves of G. mangostana, collected in Suratthani Province, Thailand, in 2005. This fungus was deposited as PSU-M76 at the Department of Microbiology, Faculty of Science, Prince of Songkla University.
Fermentation and Isolation The endophytic fungus B. mamane PSU-M76, grown on potato dextrose agar (PDA) at 25°C for 5 d, was inoculated into 500 ml Erlenmeyer flasks containing 300 ml potato dextrose broth (PDB) at room temperature for 4 weeks. The cultures were separated by filtration into the mycelia and filtrate. The filtrate was extracted three times with an equal volume of EtOAc. The EtOAc layer was dried over anhydrous Na 2 SO 4 , and evaporated to dryness under reduced pressure to obtain a brown gum (320.0 mg). The crude extract was fractionated by CC over Sephadex LH20 to afford three fractions (A-C). Fraction B (220.9 mg) was further purified by CC over silica gel to give ten fractions (B1-B10). Fractions B2 and B3 contained 2 (3.0 mg) and 3 (4.8 mg), respectively. Fraction B5 (33.1 mg) was further separated by CC over silica gel to give three subfractions. The second subfraction gave 4 (11.8 mg). Fraction B7 (52.4 mg) was purified by CC over silica gel to afford three subfractions. The second subfraction (27.1 mg) was subjected to CC over Sephadex LH20 to give 5 (9.5 mg), and 6 (3.4 mg). Fraction B8 (16.1 mg) was subjected to precoated TLC using 40% EtOAc-light petroleum as a mobile phase (6 runs) to give 1 (3.8 mg). Fraction B10 (33.1 mg) was separated by CC over Sephadex LH20 to yield 7 (7.8 mg).
Botryomaman ( (1H, m, H-13a), 1.48 (1H, m, H-13b), 1.40 (3H, d, Jϭ6.5 Hz, H-8 7) The test substances were dissolved in DMSO (Merck, Germany). Serial 2-fold dilutions of the test substances were mixed with melted Mueller-Hinton agar (Difco) in the ratio of 1 : 100 in microtiter plates with flat-bottomed wells (Nunc, Germany). Final concentration of the test substances in agar ranged from 128 to 0.03 mg/ml. SA and MRSA were used as test strains. Inoculum suspensions (10 ml) were spotted on agar-filled wells. The inoculated plates were incubated at 35°C for 18 h. MICs were recorded by reading the lowest substance concentration that inhibited visible growth. Vancomycin was used as a positive control drug. Growth controls were performed on agar containing DMSO.
